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b1.B.11 «[TIPOMBIIIJEHHAS 9KOJIOI U51»

Ha3BaHHUE TUCHHUILIHHBI

20.03.01 — TexnocdepHass 06e30ACHOCTD

l'[D()(l)I/I.]'[L «be30macHOCTb TEXHOJOTHYEeCKUX MMPOIECCOB U NMPOM3BOJACTB»
HarnpaeJieHHe (CIeLHATbHOCTD ), PO (CrIeLHATN3aLHs)

1. e ocBOEeHMsI AMCIUILIJIMHbBI

naTh  CTyneHTaM  (yHIaMeHTanbHBIE 3HAHWUS TI0 IPOMBINUICHHONH  9KOJOTHH,
HarpaBjeHHbIE Ha (opMUpOBaHUE NPO(HECCHOHATBPHONM KOMIIETCHTHOCTH OakajlaBpoB B
BOIpocax oOecriedeHrss 0e30MacHOCTH YEJIOBEKAa M MUHUMU3AIUN TEXHOTCHHOTO BO3JCHCTBHS
Ha TPUPOJHYIO Cpeoy IyTeM CO3JaHMsI TEXHOTEHHOTO KPYroBOPOTa BELIECTB IO aHAJOTUH
OMOTreOXMMHYECKUM KPYTOBOPOTOM B MIPUPOIHBIX IKOJOTUYECKUX IKOCUCTEMAX.

3aauyn OCBOCHUS JUCITUILUIMHBI COCTOST B IpHOOpETEeHNE OaKajaBpaMy TEOPETHUCCKUX U
MPAKTUYECKUX HABBIKOB, HEOOXOJWMBIX JUJISi TPUHATHS OKOJIOTHMYCCKH, TEXHUYECCKH U
SKOHOMHMYECKH OOOCHOBAaHHBIX PEIICHUN: MPHU SKCILTyaTallMd TEXHOJOTHYECKHX IPOIIECCOB,
MIPOU3BOJICTB, MIPOMBIIIUICHHBIX OOBEKTOB U KOMIUIEKCOB; MPH MPOBEACHUU HCCIEIOBAHHI IO
pa3paboTKe Cpelo3alUTHBIX U pecypcocOeperaomux MEpOnpUsaTUil; Npu pa3padoTKe MPOEKTOB
HOBBIX TPOMBIIIJICHHBIX OOBEKTOB M OTACIBbHBIX MPOU3BOJACTB M IPOIECCOB, OKA3bIBAIOIINUX
BIIMSTHUE HA KAUECTBO OKPYXKAIOIIECH cpe/ibl; IPU YIIPABICHUH CPEA03AIUTHON JeSTENbHOCTDIO.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbI:

HanmenoBaHue TuCUIINHbI [ukn (paznen) OITOIT
ITpoMsbllIEHHAS YKOJIOTUS b1.B.11 BapuaruBHast yacTh
Jlornueckast B3aumocBsi3b ¢ Apyrumu yactsimu OITOIT
HanMeHoBaHMe NpeaIeCTBYOIIUX Xumus,  Dusuka, DUBHKO-XUMUYECKUE
JTUCIIUIUINH, Ha KOTOPBbIX Oa3upyeTcs faHHas | mpouecckl B TexHocdepe, Hokcomnorus,
JUCLIUILINHA be3onacHocTh KHU3HEICITEIbHOCTH,

DkoJiornueckas 0e30HacHOCTh, MCTOYHUKHU
3arpsi3HEHUs]  cpenbl  oOuTaHus, 3amura
OKPYXAaIOIIEH Cpebl

Tpe6OBaHI/I${ K «BXOJHBIM)» 3HAHUAM YMCHUAM U TOTOBHOCTU o6yqa101ueroc;1:

3HaTh OMACHOCTH M HUX XapaKTepUCTUKY, (PYyHIAMEHTAJIbHbIE TOHATHS
DKOJIOTMM UM  OCHOBHBIE JKOJOTMYECKHE 3aKOHbI — IPEACIbI
COBMECTHMOCTH YeJIOBEUECKOW LMBHIM3ALNU C 3aKOHaAMH Onochepsl;
NOAJEp)KAaHUS ~ TOMeocTa3a B 9KOCUCTEMAX; rio0anbHbIe
HKOJIOTMYECKHE MPOOJIEMBI M UX OCHOBHBIE COCTABJIAIONINE; OCHOBHBIE
XMMHUYECKHUE CBOMCTBA AJIEMEHTOB Pa3JIMUHBIX TPy NEPUOANYECKON
CHUCTEMBI M WX BaXKHEHITHNX COGHHH@HHﬁ; OCHOBHBIE XHUMHNYECKHEC
CBOICTBA OPraHNYECKUX COEIMHEHUN Pa3IMYHbIX KJIACCOB.

YMerb OTIPE/IeNATh OMACHOCTH, a TaKXKe BpPEIHBbIC U OMacHble (PaKTOPBI IS
OKPY’KaIOIIEH Cpellbl U OmpeaenuTh Hanbosee 3h(HEKTUBHBIE METOBI
obecrnieueHnst 6€30MaCHOCTH B MPOMBITINIEHHOM 3KOJIOTHUH; OMPEIESITh
HauboJsiee OnacHble KOMIIOHEHTHI B PAa3IMYHBIX IO COCTaBY CMECHX;
pemiaTh TUIIOBLIC 3aa4H, CBA3aHHBIC C OCHOBHBIMHU pa3aciaMi XUMUH,
UCIOJIb30BaTh (PM3UKO-XMMHUECKHE 3aKOHbI; UCIOJIb30BaTh OCHOBHBIE
XAUMHUYCCKUC 3aKOHBbI, TCPMOIAWHAMHUYCCKUC CIPABOYHBIC HOAHHBIC U
KOJIMYECTBEHHBbIE COOTHOILIEHUSI HEOPraHWYECKOM M OpraHu4ecKou
XUMUM;

BEITE TOTOBBIM UIEHTU(OUIIMPOBATh OIMACHOCTH, BIIAJIETh METOJAMU TPOBEICHUS
(UBUKO-XMMHYECKUX HW3MEPEHHH. JKCIEPUMEHTAILHBIMH METOJaMU
onpeneneHus (GU3NKO-XMMHYECKUX CBOWCTB HEOPTaHWYECKUX U




OpPTaHWYECKUX COCJAMHEHUMU; WMCTOJIh30BaTh 3HAHHUS O COBPEMEHHOM
buznueckoit KapTHHE MHDpa, IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHHM  BellecTBa  JUIS  NOHUMAaHHUSA
OKpYXKAaloIlero MHpa U  SBJICHUW MPHUPOMABI, CBSI3aHHBIX C
HKOJIOTUYECKUMH TPOLIECCAMU B OKPYXKAIOIEH Cpeze; HMCIOIb30BaTh
3HaHUA O THoOaJbHBIX TMpoleccax B Ouochepe U MexaHuU3Ma
IPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOLIEH Cpeie.

Teopernueckue TUCIUIUIMHEI U IPAKTUKU, B | CHCTEeMBl ~ 3amUTBl  Cpeabl  OOWTaHuf,
KOTOPBIX UCIIOJIB3YETCS MaTeprall JaHHOU HopmatuBHBIE W KadeCTBEHHBIE MOKA3aTENN

JHMCIUTIITHBI COCTOSTHHSA OKpY’KaroIen cpensl,
[TpuknagHas SK0yI0TUS B MPOhecCHOHATBEHON
obmactu, OmnacHele TPUPOTHBIE IPOIECCHI,
3ammra B YC, YmpaeineHue TexHOCHepHOU
0€301acHOCThIO

3. TpeGoBaHusA K pe3yJIbTATAM OCBOCHHS COJEPKAHUA IUCHMUILIHHBI
[Tponiecc n3ydeHws TUCIMILTAHBI HAMpaBlieH Ha (OPMHUPOBAHUE IIEMEHTOB CIIETYIONTUX
koMrereHmii B coorBerctBrr ¢ ®I'OC BO no naHHOMYy HanpaBJiI€HUIO:

KOM]‘[gFgCH]_[I/II/I Copepxkanne KOMIIETCHIIUN
OK'Z BJIaICHUEM KOMIICTCHIIUSIMHU HCHHOCTHO'CMBICHOBOﬁ OpI/ICHTa]_[I/II/I (HOHI/IMaHI/IC
[EHHOCTHU KYJIbTYPBI, HAYKH, IPOU3BOICTBA, PAIIMOHAIEHOTO OTPEOIICHNS)
OK-3 BJIJICHUEM KOMIICTCHIMSIMA TPaXKIaHCTBCHHOCTH (3HAHHE W COOJIOJCHHE TMpaB M

00s13aHHOCTE! TpaXKAaHUHA, CBOOOIBI U OTBETCTBEHHOCTH)

OK-9 CIOCOOHOCTBIO MPUHUMATh PEUICHHMSI B ITPEJICIIaX CBOUX MOJTHOMOYHIMA

BBISIBIICHHUS €€ BO3MOKHOCTEH 1 peCcypcoB, CIIOCOOHOCTBIO K NPUHATUIO HCCTAHAAPTHBIX

OK-11 peLIeHUH 1 pa3pelleHHI0 MPOOIEMHBIX CUTYalMH
CIOCOOHOCTBIO ~ UCIIONIb30BAHUSI OCHOBHBIX TPOTPAMMHBIX — CPEJCTB, YMEHHEM
MOJb30BaThCSl  MIOOATBHBIMEM ~ MH(OPMAIMOHHBIMH  pecypcamH,  BJIaJCHHEM
OK-12 COBPEMEHHBIMH CPEICTBAMH TEJIEKOMMYHHKAIMH, CIIOCOOHOCTBIO HCIIOIB30BATh
HaBBIKK PabOTBl C MHGOpPMAaLMEed W3 PAa3IUYHBIX HCTOYHUKOB JUIS PELICHHUS
npodecCHOHANBHBIX U COIMAIBHBIX 33/1a4
TOTOBHOCTBIO TIOJIb30BAThCS OCHOBHBIMH METOJAaMH 3alllUThl TPOU3BOJACTBEHHOTO
OK-15 NepCOHANA U HACEJIEHHUsI OT BO3MOXHBIX IOCIEICTBUNA aBapHii, KaTacTpoQ, CTUXUHHBIX
OeCTBUIA
OIK-3 CIOCOOHOCTBIO OPUEHTHUPOBATHCSI B OCHOBHBIX HOPMAaTHBHO-TIPABOBBIX aKTax B 00JacTh
i oOecnieyeHus: 0€30MacHOCTH
OITK-4 CIOCOOHOCTBIO TpOIAraHAMpoBaTh LEIM M 3a1add  oOecrmedeHus: 0e30MacHOCTH

YeJI0BEKa U OKPY’KaroIIeN cpeibl

OIIK-5 TOTOBHOCTBIO K BBITIOJTHEHUIO MPO(eCCHOHANBHBIX (PYHKIMI TpU paboTe B KOJUICKTHBE

K-3 CIOCOOHOCTBIO OICHUWBATh PUCK U OIPEEIsTh MEphl TI0 00eCIIeYeHNI0 0e30MacHOCTH
pa3pabaThiBaeMOil TEXHUKH

CIIOCOOHOCTBHIO OPHEHTHUPOBATHCSI B OCHOBHBIX METOJAaX M CHUCTEMax OOeCIeYeHHS
IIK-5 TeXHOC(hEepHOH 0e30macHOCTH, OOOCHOBAaHHO BBIOMPATh HW3BECTHBIC YCTPOWCTBA,
CUCTEMBI ¥ METO/IbI 3aIITUTHI YEJI0BEKA U OKPYKAIOIIEH Cpelibl OT ONTACHOCTEH

CIOCOOHOCTBIO ~ OpPraHU30BbIBAaTh, IIAHUPOBaTb M PEaJH30BBIBATE  padoTy
IIK-11 WCTIIOJTHUTENIEH 10 pEIICHUI0 IPaKTHYeCKUX 3amad olecmedeHus: 0e30MacHOCTH
YeJI0BEKa U OKPY’KarolIed cpeibl

CIIOCOOHOCTBIO IIPUMCHSTDH HeﬁCTBYIOMHe HOPMATHUBHBIC IPABOBLIC AKThI JJI PCHICHUA

TIK-12
3a1a4 obecneueHns: 0€30I1aCHOCTH OOBEKTOB 3aIUTEI

CIIOCOOHOCTBIO HCIOJB30BaTh 3aKOHBI H MCTOJbI MaTCMaTHKH, CCTCCTBCHHBIX,

[K-22
TYMaHUTApHBIX M SKOHOMUYECKHX HAYK MPH PENIeHUH NMPoecCHOHATBHBIX 33121

B pe3ynbrare ocBOeHUS TUCIUTIINHBI 00 yJaIONTUICS TOJKEH:

3HATH:

— ¢yHIaMEHTANTbHBIC TOHSATHUS B 00J1aCTH IPOMBIIIIICHHON 3KOJIOTHH,

— OCHOBHBIE  MpPOOJEMBbl  B3aUMOJACHMCTBHS  MPOMBIIUIEHHOTO  IPOU3BOACTBA U
OKpYKaroLlIEH Cpeibl;




— MPUOPHUTETHBIE  MPUHIMIBI  (OPMUPOBAHHUS  HKOJIOTUYECKH  OC30MACHBIX U
AHEProcOEperarofX TEXHOIOTHII 00€3BPEKUBAHUS OTXO/IOB;

— 9KOJIOTHYECKHE OCHOBBI YCTOWYHBOTO (YHKIIMOHUPOBAHUS IIPOMBINIICHHBIX OOBEKTOB.

— COBpEMEHHBIE TTI00aTbHBIC U JIOKATHHBIE IKOJIOTUIECKUE MTPOOITIEMBIL;

— MCTOYHHWKHU 3arps3HCHUs OKPYXKamIleHd cpenbl W MEXaHH3Mbl  BO3JICHCTBHS
3arps3HSAIONIMX BEIIECTB, HEOJIATONMPHUSTHBIX MEXaHUYECKHX, XUMUYECKHMX U (PH3UUIECKHX
¢dakxTopoB Ha Ouochepy, FIKOCHCTEMBI, IIOMYIISIIAN U YEIIOBEKa,

— METOBI IKOJIOTUYECKON OIEHKU IKOJIOTUIECKOTO COCTOSIHUS PETUOHA,

yMeTh:

— QHATM3UPOBATH  BIIHSIHHE
00pa3zoBaHus BPEAHBIX BEIOPOCOB;

— IPOTHO3UPOBATh BIUSHUE PA3IUYHBIX (DAKTOPOB HA IKOJIIOTHUYECKUE XAPAKTEPUCTUKH
TEXHUYECKUX 0OBEKTOB;

— OIIpPeNeTATh YPOBEHb OMACHOCTH IMPOU3BOJICTB;

— MPOTHO3UPOBATh  JKOJOTMYECKYI0 CHTYallMI0 B pPErHOHE Ha OCHOBE aHaJn3a
COBOKYITHOCTH TTPUPOJIHBIX U TEXHOTEHHBIX YCIOBHIA,

— pa3pabaTbIBaTh MPOrPaMMbI ONITHMH3AINN 3KOJIOTHYECKOTO COCTOSHUS PETUOHA;

BJIaJIeTh:

— METOJIaMH ¥ CPEICTBAMH WICHTH(HUKAIIMYA, MOHUTOPHHTA, IIPOTHO3UPOBAHUS U OLICHKU
Ka4ecTBa OKPYIKAIOIIeH Cpebl;

— HaBBIKAMH TPOBEACHUS (U3NKO-XUMHUYCSCKHX HMCCICIOBAHUN PA3JIUYHBIX CHCTEM Ha
IpeMET UX OMACHOCTH IS OKPY’KAIOIIeH Cpebl

— METOJIJaMH pacydeTa NpPEJeIbHO JOMYCTUMBIX KOHIICHTPAllMi BPEIHBIX BEIIECTB B
CJIOXKHBIX CMECSIX;

— HaBbIKAaMHM pacyéra NpeAebHO JONYCTHMBIX KOHIICHTPAMi W MaKCHMaJIbHBIX
MPU3EMHBIX KOHIICHTPAIMIA BPEIHBIX BEIIECTB B OKPYKAOIIEH Cperie;

— COBPEMEHHBIMH ~ METOJaMU  HCCIEAOBAaHUH U  MPOTPaMMHBIM  OOecliedeHHEeM
HEOOXOUMBIM JJII OCYIIECTBIICHUS HAYYHBIX HCCIICIOBAaHUI I10 BOIMPOCAM 3allUTHl OT
MIPOU3BOJICTBEHHBIX OMACHOCTEH.

TCXHUYCCKHUX IIapaMCETpOB IIPOLECCOB Ha  YCIOBUA

4. Ctpykrypa tucuuniMHbl «[IpoMbIlIeHHASA KOOI MDY
OO0miass TpyAOEMKOCTb IUCLUIUIMHBI JUIsl OYHOM (opMbl 0oOydeHus B 6 cemecTpe
cocTaBlgeT 5 3auveTHBIX eauuwmi], 180 yacoB

Bunsbl yueOHoii padoThI, DopMBbI TEKYLIET0
Paznen = x S BKJIIOYAA KOHTPOJISI yCIIeBAeMOCTH
Ne JAUCHUINJIMHBI 2 35 CaMOCTOSITEIbHYIO (no neoenam cemecmpa)
n/n = g 2 padoTy CTyA1eHTOB U dopMa MPOMEKYTOTHOI
S = 1 TPYA0EMKOCTbH (B Yacax) aTTecTanuu (no
cemecmpam)
1 | [IpomebInnieHHas 6 | 1-2 4n 4 n.3. 10 c.p. TECTUPOBAHUE
9KOJIOTHS — Hay4dHas
OCHOBA PaIMOHAIBHOTO
MIPUPOJIOTIOTH30BAHHS
2 | Ilpou3BoaCTBEHHBIC 6 | 3-4 41 413 10 c.p. KOHTpOJIbHAs paboTa
MPOIIECCHI,
BO3JICUCTBYIOIME HA
OKPYKaIoIYIO Cpeay
3 | AsporexHuueckoe 6 | 5-6 41 43 10 c.p. YCTHBIH 0Ipoc
3arpsi3HEHHe
OKpY>Kalolled  Cpesbl.
PaumonansHOe
WCTIONIb30BaHIE
aTMoc(epHOro BO3ayXa
4 | TexHoreHHOE 6 | 7-8 4n 4.3 10 c.p. TECTUPOBAHUE
3arpsi3HEHNe
ruapochepsl, OYHCTKA
CTOYHBIX BOJI.




PammmonanbHoe
HUCHOJIb30BaHUE BOJBI

5 | IIpobnema TBEépAbIX | 6 9- 41 4m3. | 10c.p. TECTUPOBAHHUE
[IPOMBIIIJICHHBIE 10
orxonoB. [lepepaborka
u HCTIONIb30BaHKe
OTXOJIOB TIPOHM3BOJICTBA
1 TTOTPEOICHIS

6 | BesoTxomHbie win 6 11- 4n 4 1.3. 10 c.p. YCTHBINA OTPOC
YUCTBIC TPOU3BOJICTBA 12
—OCHOBa
PaIMOHATBHOTO
MIPUPOJIOTIOTH30BAHHUS

7 | TexHOJOTHHM OCHOBHBIX | 6 13- 41 4m3. | 10c.p. YCTHBIN OIpoc
TIPOMBIIIICHHBIX 14
IIPOU3BOJICTB

8 | OcHoBbl opranusanuu | 6 15- 41 4n3. | 10c.p. YCTHBIH 0npocC
MIPUPOTO0XPAHHON 16
JeSITEITBHOCTH Ha
NPEIIPUATHH

Hroro | 6 32a | 32n.3. | 80 c.p. IK3aMeH

5. YueOHO-MeTOoAUYeCKOe U HH(OpMAIIHOHHOE o0ecTieYyeHne T CIHIIHHbI

a) OCHOBHas JuTeparypa:

1. JlapuonoB, H.M. Ilpombinuiennas skonorus: YueOHMK ans OaxamaBpoB / H.M.
Jlapuonos, A.C. PsOsimenxoB. — JIro6epusr: FOpaiit, 2015. — 495 c.

2. JlapuonoB, H.M. IlpomsblnuieHHass 5KOJOTHS: YYeOHMK M aKaJIeMUYeCKOro
OaxanaBpuata / H.M. Jlapuonos, A.C. PaosimenkoB. — JIro6epiisr: FOpaiit, 2016. — 495 c.

0) AONOJIHUTENbHAS IUTEpaTypa:

1. bproxanp, @.®. IlpombinuieHHas skosorus: YueOHuk / D.d. bproxanp, M.B.
I'padxuna, E.E. CnobusikoBa. — M.: ®opym, 2012. — 208 c.

2. T'onmuupiH, A.H. IIpoMbllieHHast 3KOJIOTHS U MOHUTOPHUHT 3arpsA3HEHUs IPUPOIHOM
cpensl: Yuebnuk / A.H. I'onmunpba. — M.: Onuke, 2010. — 336 c.

3. 3aiine, B.A. IlpomsiniuienHas skojorus: Ydebnoe mocodbue. — M.: BUHOM. JI3,
2013. - 382 c.

4. Kakapeka, 3.B. [Ipombimnennas skonorusi: YueOnoe nocodbue / M.I'. fcosees, 2.B.
Kaxkapeka, H.C. lllesuosa, O.B. Ulepmnes; [log pen. M.I'. SlcoBees. — M.: HUL] UTHOPA-M,
Hos. 3uanmne, 2013. — 292 c.

5. Kcenodontos, b.C. Ilpombinuiennas skosorusi: YdeOHoe mocobue / b.C.
Kcenodonros, I'.I1. [NaBnuxun, E.H. Cumakosa. — M.: ]I ®OPYM, HUIl UHDOPA-M, 2013. —
208 c.

6. JlapmonoB, H.M. IlpomebrimenHass skojorus: YueOHWK s OakaimaBpoB / H.M.
Jlapuonos, A.C. PsObimenxos. — M.: FOpaiit, 2013. — 495 c.

7. Hukonaitkuna, H.E. Ilpomeinuiennast sxosorus: MxenepHas 3ammra 6mocdepsl oT
BO3JICHCTBUS BO3AYIIHOTO TpaHcmopra: YueOHoe mocobome / H.E. Huxonaiikuna, A.M.
Martsruna u ap. — M.: Akagemkaura, 2006. — 239 c.

B) IporpamMmHoe obecrieuenue u HTepHeT-pecypcesl:

1. Windows 10 Pro
WInRAR
Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016
Visual Studio Professional 2015
Adobe Acrobat Pro DC
ABBYY FineReader 12
ABBYY PDF Transformer+
0. ABBYY FlexiCapture 11
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11. ITporpammuoe obecnicuenue «interTESS»

12. CrnpaBouHno-npaBoBas cucreMa «Koncynbrantllntocy, Bepcus «akcnepT»
13. 1O Kaspersky Endpoint Security

14. «AHtumaruat.BY3» (uHTEpHET - Bepcust)

15. «AHTHIUIarUaT- UHTEPHETY

ABTOp M H.®. Jlgoiinosa |
(m@ = (paciun(poBKa moamHcH) -

Peniensent n‘% /___ C.B. A6pamoBa /

Cetannds) é T (pacumdposKa noamHCH)

Paccmorpena Ha 3acemanmm Kadeapbl 0€30MacHOCTH JKU3HenesTenbHOCTH OT 05 CceHTA0ps
2018 r., mpoTtokom Ne 1.

YTBepkIeHa Ha coBere VHCTUTyTa €CTECTBEHHBIX HAyK M TEXHOCPEpHOH 0e30macHOCTH OT
18 okts6ps 2018 r. mpoTtokon Ne 1.



